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REMARKS 
Status 

Claims 1-20 were pending in this Office Action. The present response cancels claim 2 
and adds new claims 23-28. Accordingly, it is claims 1, 3-20 and 23-28 which are at issue. 

The Office Action 

In the Office Action mailed May 25, 2010, then pending claims 1-20 were rejected. 
Specifically, claims 1-20 were rejected under 35 U.S.C. §112, first paragraph. Claims 1-4, 12-16 
and 18 were rejected under 35 U.S.C. §102 as being anticipated by U.S. Patent 5,728,373 of 
Alert. Claims 1-5, 11-16, 18 and 20 were rejected under 35 U.S.C. §102 as being anticipated by 
U.S. Patent Application Publication 2005/0142092 of Lintner. Claims 1-7, 9, 12 and 14 were 
rejected under 35 U.S.C. §102 as being anticipated by U.S. Patent 6,805,878 of Li. Claims 1 1 
and 19-20 were rejected under 35 U.S.C. §103 as being unpatentable over Alert. Claims 10 and 
19 were rejected under 35 U.S.C. §103 as being unpatentable over Lintner. 

The Present Invention 
The present invention is based upon the surprising finding that ACE inhibitor and/or 
angiotensin II receptor antagonists act to reduce the visible signs of fine lines and other 
wrinkling on the skin. This effect has not previously been noted in the art. While not wishing to 
be bound by speculation, Applicant hypothesizes that tins class of materials may reduce the 
formation of uneven collagen deposits in aging and prematurely aged skin thus evening out skin 
texture. Thus, the present invention is directed to the general and broad concept of using ACE 
inhibitors and/or angiotensin II receptor antagonists for reducing skin wrinkling. 
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The Rejection under 35 U.S.C. §112, First Paragraph 

Claims 1-20 were rejected under 35 U.S.C. §112 as not being fully enabled by the present 
application. In making this rejection the Examiner acknowledges that the specification does 
describe treatment of the skin with particular materials, but holds that the teaching therein is not 
sufficient to enable the use of members of the general class of ACE inhibitors and/or angiotensin 
II receptor antagonists for the claimed purpose. 

Applicant respectfully disagrees with the Examiner's position. The present invention, as 
noted above, is based upon Applicant's surprising finding that materials acting as ACE inhibitors 
or as angiotensin II receptor antagonists will also function to reduce the visible signs of fine 
wrinkles. This effect appears to be the result of these materials acting to reduce the uneven 
collagen deposits in the skin. As such, one of skill in the art (as noted by the Examiner a 
technically competent M.D. or Ph.D. degreed person) would comprehend the meaning of the 
broad class of materials and be able to use such materials for the claimed purpose. 

Thus, the skilled person will without undue experimentation be able to identify ACE 
inliibitors and/or angiotensin II receptor antagonists. In fact ACE inhibitors and/or angiotensin II 
receptor antagonists constitute well recognised classes of drugs. For example, ACE inhibitors 
and angiotensin receptor antagonists are described as specific classes of compounds in Katzung 
et al. in Basic & Clinical Pharmacology, which is a well known and widely used textbook 
regarding basic pharmacology. An entire section of Chapter 11 (p. 170-172) (attached hereto as 
Exhibit A) describes "Inhibitors of angiotensin" and states that there are "two classes the 
ACE inhibitors and the competitive inhibitors of angiotensin at its receptors". Also according to 
the ATC drug ACE inliibitors and angiotensin-II antagonists constitute specific classes of drugs. 
Thus, the class C9A R1966 is designated "ACE inliibitors", whereas the class C9C 11996 is 
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designated "Angiotensin-II antagonists". The ATC drug classification is an internationally 
recognised classification system maintained by the WHO Collaborating Centre for Drug 
Statistics Metiiodology in Oslo, Norway and it is recommended by the WHO for international 
comparisons. 

In view of the foregoing, Applicant respectfully submits that one of skill in the art could 
readily identify, obtain, and employ ACE inlubitors and/or angiotensin II receptor antagonists for 
the claimed purpose of reducing wrinkling and/or visible signs of fine lines on the skin. 
Reconsideration and withdrawal of the rejections under 35U.S.C. §112, first paragraph, is 
respectfully requested. 

By the present amendment, Applicant has presented herewith new claims 23-28 directed 
to specific therapeutic materials. These claims are fully supported in the specification as 
originally filed and avoid any rejections under 35 U.S.C. §112, first paragraph. Specifically, 
claims 23 and 25 are directed to compositions and methods employing captopril while claims 24 
and 26 are similarly directed to compositions and methods employing enalaprilat. Claims 27 and 
28 are directed to methods employing specific compounds listed in the specification. 

The Rejections under 35 U.S.C. §102 
1. The Rejections Based upon U.S. Patent 5,728,373 of Alert . 

Claims 1-4, 12-16 and 18 were rejected as lacking novelty in view of the Alert patent. 
Alert et al. relates to sunscreen compositions used to prevent the damaging effects of UV light. 
It is described by Alert et al. that thiol and/or thiol derivatives are added to remedy die 
disadvantages of the prior art (see col. 2, lines 11-14, US 5,728,373). The disadvantages of the 
prior art are described as being lack of photo stability, difficulties with incorporating light 
protection agents into formulations, known light protection agents are pure UV-absorbing agents 
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unsuitable as agents which trap free radicals, and low antioxidant action (see col. 1, line 41 to 
col. 2, line 9). 

Alert et al. furthermore describes that the disclosed formulations are suitable for 
prophylaxis and/or treatment of UV-induced skin damage (see col. 2, lines 44-45) or the 
protection or prophylaxis against UV-induced hair damage (see col. 2, lines 50-51). 

The thiol or thiol derivatives of Alert et al. are NOT described to reduce, remove or 
otherwise treat existing "wrinkles" or "visible signs of fine lines on the skin". 

There are several differences between different types of changes to the skin. The skilled 
person widiin the field of dermatology will be well aware that the mechanisms behind UV/light 
induced damages to the skin and an age induced ageing are highly different. 

First of all the UV induced damages occur due to prolonged UV exposure whereby the 
structure and function of both the epidermal and dermal tissue are altered. The epidermal 
thickness is increased due to hyperplasia, and the dermis is affected by a degeneration of 
collagen and a deposition of abnormal elastotic material. The UV damaged skin can be said to 
be in a state of chronic inflammation. This is contrary to the age induced ageing where the 
epidermal and dermal thickness are decreased due to athropy, giving a more prominent 
vasculature, loss of elasticity, and an increased fragility of the skin. 

Accordingly, ageing of the skin, such as for example fine lines or wrinkling, is not 
necessarily an exhibition of skin damage caused by UV radiation. Skin ageing including fine 
lines and wrinkling may as well be caused by other mechanisms independent of UV radiation 
during the natural ageing process and the hereby provided changes to the underlying skin 
structures. 
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The person skilled in the art will furthermore be aware that protection from UV damages 
relies on preventive measures such as keeping out of the sun and using sunscreens. Likewise 
will the person skilled in the art be aware that prevention of age related ageing of the skin relies 
on healthiness, i.e. food, rest, exercise, no-smoking, no-drugs etc. Whereas the treatment of 
already present fine lines or wrinkles will have to focus on the connective tissue in the dermal 
and epidermal layers or the underlying physiological conditions such as the vascular tissue. 

The fact that poor skin tone may in some instances be the result of UV damages is by no 
means the same as a UV-protective effect obtained by a sunscreen formulation, may reduce or 
treat already existing fine lines or wrinldes. 

The present invention relates to methods of reduction of the visible signs of fine lines on 
the skin using an ACE inhibitor and/or angiotensin II receptor antagonist (see claim 1) or to 
methods of treating wrinkles using an ACE inhibitor and/or angiotensin II receptor antagonist. 
Thus, the present invention provides methods for reducing or treating existing fine lines or 
wrinkles, whereas Alert et al. teaches prevention of light-induced damages. 

The thiol or thiol derivatives of Alert et al. are NOT described as being effective to 
reduce, remove or otherwise treat existing "wrinldes" or "visible signs of fine lines on the skin", 
and Alert et al. furthermore does not teach or suggest or hint that the sunscreen composition may 
be used for this purpose. 

Accordingly, claim 1 and claim 15 as well as claims dependent thereon are novel over 
Alert et al. Reconsideration and withdrawal of this rejection is respectfully requested. 
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2. The Rejections Based upon U.S. Patent 

Application Publication 2005/0142092 of Lintner . 

Claims 1-5, 11-16, 18 and 20 were rejected under 35 U.S.C. §102 as lacking novelty in 
view of the Lintner patent application. Lintner et al. relates to cosmetic or dermopharmaceutical 
compositions which are used to reduce bags and circles under the eyes (see title). In the abstract 
it is stated that the compositions are used "to treat the visible signs of ageing and fatigue, such as 
bags and circles under the eyes". It is explicitly described in Lintner mat the aim of the 
invention is to resolve the problem of bags [under the eyes] by acting simultaneously on water 
retention, inflammation, capillary fragility, and slackening of the cutaneous tissues by a 
synergistic combination of three active substance categories, i) hesperidins, n) peptide inhibitors 
of angiotensin I and II converting enzymes, and iii) imunomodulating peptides, immunoglublin 
fragments (see section [0015]). 

The mechanism behind the use of inhibitors of angiotensin I and II converting enzymes 
in the compositions according to Lintner is described as follows: the lympdrainage is stimulated 
by bradykinin, which again is modulated and degraded by ACE. It is described that dipeptides, 
especially Val-Trp, are known to inhibit ACE, and therefore increase bradykinin and the lymph 
drainage, thus removing noxious fluids etc. from the skin (see section [0023]). Thus, it is 
described that the Val-Trp peptide acts against water retention, sodium imbalance, and oedemas, 
thereby acting against bags under the eyes (see section [0024]). 

Accordingly, Lintner discloses a combination product which synergistically together with 
hesperidin and oligopeptides acts to reduce bags and circles under the eyes; the effect is 
documented by the use of H-Val-Trp-OH only. The component ii) ACE inhibitors are disclosed 
as having an affect against water retention, sodium imbalance and oedemas. 
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In contrast, the present invention relates to a method of reducing fine lines on the skin or 
treating wrinkles. The effect disclosed by Lintner et al. is most unsuitable for treatment of 
wrinkles as wrinkled skin is well known to the skilled person to be thin and dry. Accordingly, 
water retention should in general not be inliibited when treating wrinkles. 

Thus based on the teaching of Lintner it is very surprising that ACE inhibitors and/or 
angiotensin II receptor antagonists would be considered to be useful for reducing fine lines on 
the skin or for treating wrinkles. 

Nowhere does Lintner et al. describe or suggest any mediods of reducing, removing or 
otherwise treating existing wrinkles or "visible signs of fine lines on the skin". 

Accordingly, claim 1 and claim 15 as well as claims dependent thereon are novel over 
Lintner et al. Reconsideration and withdrawal of these rejections is respectfully requested. 
3. The Rejections Based upon U.S. Patent 6,805,878 of Li . 

Claims 1-7, 9, 12 and 14 were rejected under 35 U.S. C. §102 as being anticipated by the 
Li patent. Li et al. relates to transdermal administration of ACE inlubitors (see Title). The 
document describes dermal compositions able to deliver a therapeutically effective amount of a 
pharmaceutically active form of an ACE inhibitor (see col. 2, 1. 51-58). The compositions may 
be used in treatment of conditions such as hypertension, heart failure, myocardial infarction and 
nephropathy (see col. 3, 1. 54-57). 

Nowhere does Li et al. describe or suggest any methods of reducing, removing or 
otherwise treating existing wrinkles or "visible signs of fine lines on the skin". 

Accordingly, claim 1 and claim 15 as well as claims dependent thereon are novel over Li 
et al. Reconsideration and withdrawal of these rejections is respectfully requested. 
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The Rejections under 35 U.S.C. §103 

1. The Rejections Based upon Alert . 

Claims 11 and 19-20 were rejected under 35 U.S.C. §103 as being unpatentable over 
Alert. It is the Examiner's opinion that the dosing levels and treatment regimens specified in 
these claims would be obvious to one of skill in the art in view of the general teaching of Alert. 
Applicant respectfully submits that in view of the general inapplicability of Alert as discussed 
above, these rejections are likewise without merit. Reconsideration and withdrawal thereof is 
respectfully requested. 

2. The Rejections Based upon Lintner . 

Claims 10 and 19 were rejected under 35 U.S.C. §103 as being obvious in view of 
Lintner. It is the Examiner's opinion that in view of the general teaching of Lintner it would be 
obvious to one of skill in the art to utilize a combination of active ingredients and/or administer 
treatment at least once daily. In view of the general inapplicability of Lintner as discussed 
above, these rejections axe overcome. Reconsideration and withdrawal thereof is respectfully 
requested. 

Claims 8 and 17 Are Further Allowable 

Applicant notes for the record that claim 8, which recites that the composition includes at 
least one angiotensin II receptor antagonist, and claim 17, which recites that the ACE inhibitor 
and/or angiotensin II receptor antagonist is lisinopril, are not subject to any prior art based 
rejection. In view of Applicant's remarks with regard to the rejections under 35 U.S.C. §112, 
first paragraph, these claims are allowable. Applicant further notes for the record that claim 17, 
which specifically recites the use of lisinopril, is, per se, fully enabled and supported in the 
specification as originally filed and hence is in condition for allowance. 
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Conclusion 

In view of the foregoing amendments and remarks, Applicant respectfully submits that 
this application, together with all presently pending claims, is in condition for allowance. Any 
questions, comments, or suggestions which the Examiner may have should be directed to the 
undersigned attorney. 

The Director is hereby authorized to charge any deficiency in the fees filed, asserted to be 
filed or which should have been filed herewith (or with any paper hereafter filed in this 
application by this firm) to our Deposit Account No. 07-1 180. 
Dated: Respectfully submitted, 

By: /Ronald W. Citkowski/ 
Ronald W. Citkowski 
Electronic Signature 

Registration No.: 31,005 
GIFFORD, KRASS, SPRINKLE, ANDERSON 

& CITKOWSKI, P.C. 
2701 Troy Center Drive, Suite 330 
Post Office Box 7021 
Troy, Michigan 48007-7021 
(248) 647-6000 
(248) 647-5210 (Fax) 
Attorney for Applicant 
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satifm. ii is recommended ilia! .shorl-nctiria niledipiiic 
no; he used for hypertension. In any case, siisininccl-iv- 
Icase L-dcitmi blockers or calcium blocker* with long 
hull-lives; provide smoother blood pressure control anil 
tire more appropriate Car treatment of chronic hvper- 
leiiMtm. Intravenous nicardipine has recent ly been re- 
leased for die treatment of hypertension when tirai 
therapy is not feasible, though parenteral verapamil 
and dikiuxem could he used for the same indication. 
Nicardipine in typically infused at rates of 2-1 5 inn/h. 
Oral .shtwvaciing nifedipine Iras gained some popular- 
ity in emergency management of severe hypertension. 



INHIBITORS OF ANGIOTENSIN 



Although ihe causative roles of renin, angiotensin, 
ami aldosterone in essential hypertension are still con- 
troversial, there dn appear lu be differences in the ac- 
tivity of this system among individuals, When con- 
trolled for daily sodium intake (assessed us 2-i-hotir 
urinary .sodium ewrctionJ and scram potassium «m- 
eemraiioit. approximately 2ii% inpatients with essen- 
tia! ti.ypeneusion have inuppropriaielv low and 20<i< 
have inappropriately high phisina" renin activity. 
Blood presMiie of patients with hi»h-rettin hvpeneti- 
sum responds well to heia.-»drenoccpror blockers, 
which lower plasma renin activity, and to angiotensin 
inhibitors—supporiiiic a role for excess renin and an- 
giotensin in this population, 

Mechanism & Sites of Action 

Renin release: from the kidney cones i> stimulated 
by reduced renal arterial pressure, sympathetic neural 
stimulation, and reduced sodinm defiverv or increased 
sodium concentration as the distal renuhuSnile. Renin 
acts upon renin substrate, an a,-glo!>ulin, to split off 
Ihe inactive decapeptide angiotensin 1. Angiotensin I is 
then converted, primarily hy endothelial ansiotensiit- 
convening enzyme (ACE) in the lung, to the arterial 
vasoconstrictor octupeptide angiotensin ti (Tiimre 
■ , ~" ) - ' vv h't'h is in turn converted in the adrenal aland 
to angiotensin III. Angiotensin II has vasoconstrictor 
and sodium-retaining activity. Angiotensin II and ill 
both stimulate aldosterone release. Angiotensin mav 
■■ contribute to maintaining high vascular resistance in 
hypertensive states associated '.villi inch plasma renin 
activity, such as renal arterial stenosis*, some type, of 
intrinsic renal disease, and malignant hypertension, lis 
well as in essential hypertension after treatment with 
sodium restriction, diuretics, or vasodilators. 

New evidence suggests that a parallel system for 
angiotensin generation exists in several oilier tissues 
teg. heart) and may he responsible for trophic chances 
such as cardiac hypertrophy. The converting cnzvms 
involved in tissue angiotensin 11 synthesis is also in- 
hibited by the ACE inhibitors. 



Two classes of drugs act specifically on the renin- 
angiotensin s> stem: the ACE inhibitors and the com- 
petitive inhibitors of angiotensin at its receptors, in- 
cluding losiirtan. valsartiin. and sarotasin fsitrulusiii is 
no lunger in clinical use I. 



ANG IOTENS IN-CO U V E RTI HG 
ENZYME (ACE) INHIBITORS 



tgure 1 7-3) and other drugs in this 
converting enzyme peptidyl dipep- 



Cuptupri! ( 
class inhibit ih 

tidase that hydroij7.es. angiotensin I to angiotensin ii 
and (under the name plasma kimnHseHnactivnies 
brndykinin, a potent vasodilator, which works at leusi 
in pan hy siimtjlatine release of nitric oxide and 
prostacyclin, 'file hypotensive activity of euptopril 
probably results both (mm an inhibitory action on the 
renin-angiotensin system and a stimulating action on 
the kiillikreifi-kinm system 'iRgure I l-Gi,' 

Fumlupril (Figure 17-3} is a prodrug that is con- 
verted by dcesterilkaiiou lu a converting enzyme in- 
hibitor. enalaprilMi. with effects similar to those of 
captopril. EnalnprHm itself is available only for -intra- 
venous use. primarily for hypertensive emergencies. 
LLsinnpril is s lysine derivative of enaJaprttiil. Ben- 
azepril, rttsinopril. niue.viprih quinapril, and 
ntniipril are more recently introduced long-actimi 
mehibers of (he class. All are prodrugs, like emiiuprif. 
and are convened to the active agents by hydrolysis, 
primtirily iff the liver. 

Angiotensin It inhibitors Sower blood pressure prin- 
cipally by decreasing peripheral "vascular resistance. 
Cardiac output and heart rate, are not significantly 
changed. Unlike direct vasodilators, these" aiteiits do 
: itoi result in relies, .sympathetic autivniion and can be 
used safely in persons with ischemic heart disease. 
I lie absence of reflex tachycardia may be due to 
downward resetting of the baroreccptors or to en- 
hanced parasympathetic activity. 

Although converting enzyme inhibitors are most ef- 
fective in conditions associated with high plasma renin 
activity, there is no good correlation anninc subjects 
between plasma renin activity and antihypertensive re- 
sponse. Accordingly, renin profiling is tin necessary. 

ACE inhibitors have a particulurlv Useful role in 
treating patients with diabetic nephropathy, diminish- 
ing proteinuria and stabilizing renal function {even in 
the absence of lowering of blood pressure!. These ben- 
efits probably result from improved i n trare it al hemody- 
namics, with decreased glomerular efferent arteriolar 
resistance and a resulting reduction of imratdomerular 
capillary pressure. ACE inhibitors have also proved to 
he extremely useful in the treatment of congestive heart 
failure, and after myocardial infarction, in the Inner 
case. ACE inhibitors result in better preservation of left 
ventricular function in the years following infarction, 
acting by reducing postinfarction myocardial remodel- 
ing. These applications are discussed in Chapter 13. 
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skin rashes, and drug lever, which may occur in as 
manv as 10% of patients. The incidence of these ad- 
verse effects may be lower with tlie long-acting ACE 
inhibitors. 

■ Important drug interactions include those with 
'potassium supplements or potassium-sparing diuret- 
ics, which can result in hyperkalemia. Nonsteroidal 
anri-milamniaujry drugs may impair the hypotensive 
effects of ACE 'inhibitors, by blocking bradykini it- 
mediated vasodilation, which is al. least, in part, 
prosiaglandi n rnetl i at eel . 

ANGIOTENSIN RECEPTOR- 
SLOCKING AGENTS 

Lnsurtait and valsartun are recently released 
blockers of the angiotensin type 1 '.AT, J receptor. 
They hisvc no effect on bradyktnin metabolism and 
are therefore more selective blockers of angiotensin 
effects than ACE inhibitors. They also have the po- 
tential lor more complete inhibition of angiotensin ac- 
tion compared with ACE inhibitors because there arc 
enzymes other than ACE thai are capable of generat- 
ing angiotensin 11. Lositrtan is orally active and exten- 
sively "muttibolizeJ: its principal 5-carboxylic acid 
metabolite is active. The half-life of iosartan is about 
2 hours; the haif-lifc of the metabolite is 6-9 hours. 
The typical starting dosage is 30 mg/cL with a usual 
dose range of 25-HR)' mg/d. The side effects are sim- 
ilar to those described for ACE inhibitors, including 

■ the hazard of use during pregnancy, wish the excep- 
tion of couch and angioedetmi. which arc thought to 
be mediated by bradykimn.. 

Saratasin f l-sar-S-ala-atigioietisin II) is an analog 
and competitive inhibitor of angiotensin 11 al its re- 
ceptors (Figure 11-6). Sarahisiit blocks the pressor 
and aldosteione-relensing effects of infused an- 
giotensin 11 and lowers blood pressure in liigh-renin 
stales such us renal artery stenosis. Satalasin also has 
weak agonist activity, however, so thai rapid injection 
or administration to persons without high circulating 
angiotensin 11 may increase rather than decrease 
blood pressure. Because it had to be administered by 
continuous intravenous infusion and because its vas- 
cular effects were unpredictable, samlasin was with- 
draw!! from the market. However, this partial agonist 
drug lias proved to be a valuable research tool in de- 
termining the role of angiotensin II in hypertension. 



CLINICAL PHARMACOLOGY 

OF ANTIHYPERTENSIVE AGENTS 



Hypertension presents a unique problem in thera- 
peutics, It is usually a lifelong disease that causes few 
symptoms until the advanced stage. For effective 



treatment, medicines thai are expensive and often pro- | 
dtice adverse effects must be consumed daily. Thus, j 
the physician must establish with certainty that hyper- j 
tension is persistent and requires treatment and must j 
exclude secondary causes. of hypertension that might \ 
be treated by definitive surgical procedures. Persis- 
tence of hypertension, particularly in persons with 
mild elevation of blood pressure, should be estab- 
lished by finding an elevated blood pressure on at 
least three different, office visits. Ambulatory blood 
pressure monitoring may be the best predictor of risk 
and therefore of need for therapy in mild hyperten- 
sion. Recent evidence indicates that isolated systolic 
hypertension and hypertension in the elderly also 
bene II l from therapy. 

Once die presence of hypertension is established, 
the question of whether or not to treat and which 
drttss to use must be considered. The level of blood 
pressure, the age and sex of the patient, the severity of 
organ damage (if any) due to high blood pressure, and 
the presence ofcardiovasctilarri.sk factors mtisi alt be 
considered, 

Once the decision is made to treat, a therapeutic 
regimen must be developed and the patient must be 
educated about the nature of hypertension and the im- 
portance- of treatment. Selection of drugs is dictated 
by the level of blood pressure, the presence and sever- 
ity of end-organ damage, and the presence of other 
diseases. Severe high blood pressure with life-threat- 
ening complications requires more rapid treatment 
with more potent drugs. Most patients with essential 
hypertension, however, have had elevated blood pres- 
sure lor months or years, and therapy is best, initiated 
hi a gradual fashion. 

Successful treatment of hypertension requires that 
dietary instructions be followed and medications be 
taken as directed. Education about the natural history 
of hypertension and the importance of treatment as 
well as potential side effects of drugs is essential. Fol- 
low-up visits should be frequent enough to convince 
the patient that the physician thinks the illness is seri- 
ous, Willi each follow-up visit, the importance of 
treatment should he reinforced and questions particu- 
larly concerning dosing or side effects of medication 
encouraged. Other factors that may improve compli- 
ance are simplifying dosing regimens and having the 
patient monitor blood pressure at home. 



OUTPATIENT THERAPY 
OF HYPERTENSION 

The initial step in t waling hypertension may be 
nonpbnrmacologic. As discussed previously, sodium 
restriction may lie effective treatment for as many as 
half of patients with mild hypertension. The average 
American diet contains about 200 meq of sodium per 
day. A reasonable dietary goal in treating hyperten- 
sion is 70-100 meq of sodium per day. which can be 
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' achieved by not .salting food during or after cooking 
ii;J asoidina processed foods that contain large 
' sraiiwits of sodium. Compliance with sodium rcstric- 
u'mi can be assessed hy measuring 2-l-hour urinary ex- 
^;ivis c:( sodium, which approximates sodium in- 
take, before and after dietary instruction. 

Weight reductioii even without sodium restriction 
lusbien shown to normalize blood pressure in up to 
fs'"c of overweight patients with mild to moderate hy- 
, pension. Reguhir exercise has been shown in some 
■ r'.tmi! iiii studies to lower blond pressure in hyper- 

tuisi'ic patients. 
1 Put pliarnincologic management of miid h >■ pencil- 
vsp^Wwd pressure can be normalized in most pu- 
i jBh Vriih a single drug. Such "monotherapy" is also 
•'.llltejcM for some patients with moderate hypenen- 
»• m: riitasade diuretics ami bein-bloekcrs are the unlv 
&t%* that have been shown to reduce morbidity and 
j, iriiiiity and are recommended far initial drug thsr- 
i = .Ejiy.iii ssich natiL'nts. There has been concern that ds- 
: atcliet and beta -blockers, by adversely affecting the 
^tuai .lipid profile or impairing glucose . tolerance, 
SjSKvadt! lo the risk of coronary disease, thereby ofj'- 
wtling the benefit of blood pressure reduction. Alter- 
lUtv; choices for initial monotherapy include ACE 
; inhibitors, calcium channel blockers, selective it 
H-ackf s (eg. prazosin), a + [i blockers (labetulol or 



carvedilol), tmd central sympathoplecic agents teg. 
dortidine). though none of these have yet been shown 
to affect long-term outcome. The presence of con- '■ 
comilJiiit disease should influence selection of anti- 
hypertensive drugs because two diseases may benefit 
from a single drug, For example, beta-blockers or 
calcium channel blockers are particularly useful in 
patients who also have angina, diuretics or ACE in- 
hibitors in patients who also have congestive heart 
failure. Race also affects drug selection: blacks re- • 
spond well to diuretics and calcium channel blockers 
and less well to beta-blockers and ACE inhibitors. 

If it single drug does not adequately control blood, 
pressure, drugs with different sites o? action can be 
combined to effectively lower blood pressure while 
minimising toxicity ("stepped care"). If a diuretic is 
not used initially, it is often selected us die second 
drug. If three drugs are required, combining a di- 
uretic, a sympathoplegie agent or an ACE inhibitor, 
and a direct vasodilator (eg, hydralazine or a calcium 
channel blocker! is often effective. 

Assessment of blood pressure during office visits 
should include measurement of recumbent, sitting, 
and standing pressures. An attempt should be made to 
normalize blood pressure {mean blood pressure < i(K) 
mm Hg) in the posture or activity level that is cus- 
tomary for the patient. The extent of orthostatic hy- 



MOMOTHERAPV VERSUS POLYPHARMACY IN HYPERTENSION 



Monotherapy of hypertension (treatment with a 
single drug) has become more popular since the 
introduction of ACE inhibitors and uj-s'ejectivc al- 
pha -blockers because compliance is likely to be 
belter and because in some cases adverse effects 
are fewer. However, moderate in severe hyperten- 
sion is still commonly treated In a combination of 
two or more drugs, each acting by a different 
mechanism ('polypharmacy). The rationale for 
polypharmacy is that each of the drugs acts on one 
nf a set ofiuteraedog. mutually compensators reg- 
ulatory mechanisms for maintaining, blood pres- 
sure ('Figures t.i-7 and 11-1). 

For example, because an adequate dose of hy- 
dralazine causes a significant decrease in periph- 
eral vascular resistance, there will initially be a 
drop in mean arterial blood pressure, evoking a 
strong response in the form nf copipeitsau.irv 
tachycardia and still and water retention ('Figure 
1 1-5). The result is an increase iti cardiac output 
that is capable of almost completely reversing the 
effect of hydralazine. The addition of a sympatho- 
plegie drug ice. propranolol} prevents, the tachy- 
cardia; addition of a diuretic (eg, hydrnehloro- 
Itinnude) prevent* die salt and water retention. In 
effect, till three drugs increase the sensitivity of 



the cardiovascular system to each other's actions. 
Tints, partial. impairment of one regulatory mech- 
anism (sympathetic discharge io the heart) in- 
creases the antihypertensive effect of impairing 
regulation by another mechanism ! peripheral vas- 
cular resistance). Finally, in some circumstances. 
a normal compensatory response accounts Tiii the 
toxicity of an antihypertensive agent, and the toxic 
effeet can be prevented by administering a second 
lype of drug. In the case of hydralazine, compen- 
satory tachycardia and increased cardiac output 
may precipitate angina in patients with coronary 
atherosclerosis. Addition of the beta-blocker and 
diuretic can prevent this toxicity in many patients. 

In practice, when hypertension docs not re- 
spond adequately to a regimen of one drug, a sec- 
ond drag from a different class with a different 
mechanism of action and different patient of toxi- 
city is added, If the response is still inadequate 
and eompliunce is known to be good, a third drug 
may be added. The drugs least iikeh to be suc- 
cessful as monotherapy are hydralazine and 
minoxidil. It is not completely clear why other 
drugs such as a, -blockers and calcium channel 
blockers cause less marked compensatory responses 
for the same amount of blood pressure loweriue. 
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polcnsion and inhibition of reflex or exercise tachy- 
cardia are useful indicators of ilie effectiveness of or 
compliance wills sympalhoplegie therapy. In addition 
lo noncompliance with medication, causes of failure 
-to respond to drug therapy include excessive sodium 
intake and .inadequate diuretic therapy with excessive 
blood volume (ti\\s can be measured directly), and 
dams such as antidepressants, nonsteroidal unii-in- 
fiammaUiry drugs, over-the-counter sympathornimel- 
tcs. and oral contraceptives that can interfere with ac- 
tions of souse antihypertensive drugs or directly raise 
blood pressure. 



MANAGEMENT OF HYPERTENSIVE 
EMERGENCIES 

Despite the large number of patient* with chronic 
hypertension, hypertensive- emergencies are relatively 
rare. Marked or sudden elevation of blood pressure 
may he a serious tlireu'i to life, however, and prompt 
.reduction of blond pressure is indicated. Most com- 
monly, hypertensive emergencies occur in patients 
whose hypertension Is severe and poorly controlled 
and 'in those who' suddenly discontinue antihyperten- 
sive medications. 

Clinical Presentation & Pathophysiology 

Hypertensive emergencies include hypertension as- 
sociated, with vascular damage hem ted malignant hy- 
pertension) and hypertension associated willi hemo- 
dynamic complications such as cardiac failure, stroke, 
or dissecting aneurysm. The underlying pathologic 
process in malignant hypertension is a progressive ar- 
teriopnthy with inflammation and necrosis of arteri- 
oles. Vascular lesions occur in the kidney, which re- 
leases renin, which in turn stimulates production of 
auutotensin and aldosterone, which further increase 
blood pressure. 

Hypertensive encephalopathy is a classic feature ol 
malignant hypertension, lis clinical presentation con- 
sists of severe headache, mental confusion, and ap- 
prehension. Blurred vision, nausea and. vomiting and 
focal neurologic deficits are common. If untreated, 
the syndrome may progress over a period of 12-48 
hours to convulsions, stupor, coma, and even death. 



Treatment of Hypertensive Emergencies 

The general management of hypertensive emergen- 
cies requites monitoring the patient in tin intensive 
care unit with continuous recording of. arterial blood 
pressure. Fluid intake and output must be monitored 
carefully and body weight measured daily as an indi- 
cator of total body fluid volume during the course of 
therapy. 

Parenteral antihypertensive medications are used to 
lower blood pressure rapidly (within a levy hours); as 
soon as reasonable blood pressure control is achieved, 
oral antihypertensive therapy should be substituted, 
because this 'allows smoother long-term management 
of hypertension. The goal of treatment in the .first few 
hours or days is not normalization of blood pressure 
because chronic hypertension is associated with itii- 
loregulaiory changes in cerebral blood flow. Thus, 
rapid normalization of blood pressure may lead to 
cerebral hypoperfusion and brain injury. Rather, 
blood pressure should be lowered by about 25%. 
maintaining diastolic blood pressure at no less than 
100-110 mm . l is. Subsequently, blood pressure can 
be reduced to normal levels using oral medications 
over several weeks.' The drugs most commonly used 
to treat hypertensive emergencies are the. vasodilators 
sodium niiroprussidc and diazoxide. Other parenteral 
drugs that may be effective include nitroglycerin, ia- 
betaloi, calcium channel blockers, hydralazine, reser- 
pine, and tnelhyldopa. Nonparenteral therapy with 
oral nifedipine, captopri). prazosin, or clortidine has 
also been shown to be useful in the therapy of severe 
hypertension. 

* Most patients with severe hypertension .have a nor- 
mal or contracted blood volume, although some, eg. 
those with renal failure, may be hypervolemic. Di- 
uretics are administered to prevent the volume expan- 
sion that typically occurs during administration of 
powerful vasodilators. Because it is likely that the pa- 
tient will have compromised renal function, a drug 
thai works in the presence of renal insufficiency, such 
as furosemide, should be selected. 

Dialysis may be a necessary alternative to the loop 
diuretics, particularly in patients with- oliguric renal 
failure. Dialysis can remove excess fluid, correct elec- 
trolyte disturbances, anil control symptoms of uremia. 
Uremic symptoms may be confusing in evaluating pa- 
tients with hypertensive encephalopathy. 
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PREPARATIONS AVAILABLE 

Bcto-Adrenoceptor Blockers 

Acehutulul iSectrali 
Oral: 200. 40(1 mg capsules 

Atenolol (generic. Tenormin) 
Oral: 25. 50. 100 mg tablets 
Parenteral: 0.5 me/ml- for injection 



Ifetasulol (Kerlone) 
Oral: HI. 20 mg tablets 

Hisnprnlol (Zclate) 
Oral: 5. 10 mg tablets 

Curlculol (Oirtrol) 
Oral: 2.5. 5 mg tablets 
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[ t'arvediliit (Qtrugt 
; Oral: fi.25, 1 2.5. 25 ntg lahlcis 
: Ubutiilnl (Nornuidvnc. f randale) 
Oral: J Oli, 200, 300 mg tablets 
Parenteral: 5 mymiL for inject ton 
McUipruiol [LuprcssoD 
: Oral: 50. 1 00 mg tablets 
• Oral c-sttiiuiett release iToprol-XL): 50. lot I, 
200 nig tablets 
Parenteral; I mg/mL for injection 
Nailulni (Curgard) 

Oral; 20. 40. si). 1 20. Hit) tabids 
Ffitliutulol f.Levutr.il) 
Oral: 20 mg tnhlets 
Pitulnliil (generic. Vtskenl 

Oral: 5, Hi mg tablets 
Pnipninulol (.generic. Inderal) 
Oral: !0, 20. -10. h0. SO. <H) jh ij tablets: Imcnsol. 

SO mg/ml. solution 
Owl sustained-release i generic, Inderal (.A): 00, 

SO. 120. 160 me capsules 
Parenteral: I mg/fiti. for injection 
Timolol (generic. Blocadren) 
Oral: 5. lit. 20 mi tablets 



Centrally Acting Sympatbopleglc Drugs 
Clonidlne (generic, Cntnpresi 
Oral: I). 1 . 0.2. 0.3 mg tablet.-. 
Transdermal iCatapre>.-TT$i: palettes liiai re- 
lease O.i. 0.2. IU mg/24 hi 
Guanuben/ (Wyiensini 
Oral: 4. S mg tablet'. 
Gmmfttcme rTenex) 

Oral: I. 2 my lahlets 
MttlivKliipa (generic. Akiomeil 
Oral: 125, 250, 50!) mg tablets: 250 me/5 ml. 

suspension . 
Parenteral: 250 me/5 mL fur injection 



Postganglionic Sympathetic Nerve 
Terminal Blockers 
OtiuiUKlrel (Hylutel) 

Oral: 10. 25 mg tabids 
Giianetliiiline (generic, hmelin Sullate) 

Oral: 10. 25 mg tablets 
Reswpine (generic, Serpastli 
Oral: 0.1. 0.25 nig tablet:, 



Alpha,-Selective Adrenoceptor Blockers 
Doxtuensin (Cardura) 

Oral 1. 2. 4. S imj tablets 
I'r.ixnsm i Minipre.ss) 

Oral: I. 2. 5 ntg capsules 
Terazosin (Hytrin) 
Oral: !. 2. 5, 10 m» tablets: I. 2. 5. 10 mg 
capsules 



Ganglion Blocking Agents 
M ecu my la mine 1 1 nver.si ne. ) 
Oral: 2.5 mg tabids 

Vasodilators Used In Hypertension 
Din/oxide (generic. Hyperslai IV) 

Oral tPrnglycem.i: 50 my capsule: 50 mg/mL 
oral suspension 

I'areitic-rai: 15 mg/mL. 300 tug/20 mL amp 
Hydralazine (generic. Apresoliuei 

Oral: 10. 25 '50. 100 mg tablets 

Parenteral; 20 mg/mL Cor injection 
Minoxidil (generic, Luititen ) 

Oral: 2.5. 10 ma tabids 

'topical (Rogaine, etc); Lis g/fiO mi, lotion 
Nitruprussitk' t generic, Nlpridc) 

Ptirentcr.il: 50 mg/viai 

Calcium Channel Blockers 
Amlutiipine (Nnrvasc) 

Ol'nl 2.5. 5, 10 mg table-Is 
Dilfiuzciii (generic, Cardi/cml 
Oral: 30, fill, 00. 120 mg tablets (unlabeled in 

hypertension) 
Oral sustained-release (Cni'diwm CD, 

Cardi/.eru SR. Dilaoor XL): 60. 90. 120. ISO. 
240, 300 tiie capsules 
Parenteral: 5 mg/mL for injection 
FelodipLtie (Picndil) 

Oral extended release: 2.5. 5. 10 mg tablets 
Isnuiipiitc ( DyriaCirc t 

Oral: 2.5. 5 tug capsules 
Nicardipine t C; i rdt i sc i 
Oral; 20. 30 ms capsules 
Oral sustained release t.Cnrdene SRI; 30. 45. 

rtO mg capsules 
Parenteral (Cardenc IV i; 25 mg/mL for 
inject ion 
Nisnldtpinc I'Siilarl 

Oral: 10, 20. 30. 40 mg tablets 
Nifedipine (generic. Adaial. Procardia | 
Oral: 10. 20 nix: capsules i unlabeled in hyper- 
tension) 

Oral extended-release i Adaial CC. Prucardia- 

Xl.j: 50, 60. yo mg sublets 
Verapamil {generic. Calan. fsups.Mi l 
Oral: 40. SO. 120 mg (ablets 
Oral sustained-release (generic. Calan SR. Vere- 

lant: 120. I M0, 240 nig tablets; 120. ISO, 240 

mg capsules" 
Parenteral: 5 mg/2 mL lor injection 

Angioteiisln-Convertlng Enzyme Inhibitors 
ISena/epiil (Lotensin) 

Oral: 5. 10. 20. 40. me tablets 
Oaptopri! (Capoten) 

Oral: 12.5. 25, 50. 100 me (ablets 
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Ennlnprih Vasotec) 

Oral: 2.5, 5. 10. 20 mg tablets 

Parenteral fEnalaprihtti: 1.25 mg/mL for 
injection 
Fosluopril (Monoprilj 

Oral: 10, 20 mg tablets 
Usmopril (PrinivSI, Zestrilj 

Oral: 2.5. 5, 10, 20, 40 nm tablets 
Mtraxipril (Univasej 

Oval: 7.5. 15 mg tablets 
Quinapril (AceupriV) 

Orah'5..!0, 20, 40 mg tablets 



L'cirindupril (Acetm) 

Orni: 2. 4. 8 mg tablets 
Riniiiprll (Altace) 

Oral: 1.25. 2.5,5. 10 mg capsules 



Angiotensin Receptor Blockers 
Lusartatt TGazaar} 

Oral: 25. 50 mg tablets 
Viiisiirtun (Diovnn) 
Oral: SO. 160 ma tablets 
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